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Grapevine row orientation: a factor in 
microclimate, physiology, growth and yield
By Kobus Hunter1*, Cornelis Volschenk1 and Roberto Zorer2
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8$-8!*)%+'77"#@,%YW^[?]'1%'23%SVDRU%
#"$!2)'5#2%.#;!*)%+'77"#@,%DY^[[?]'1%
.!'&%;')!"%7#)!25'.%$2%)8!%0#"2$2-,%
 8!%#)8!"%);#%#"$!2)'5#2*%;!"!%*$0$.'"%
')%DY\b[?]',%V')!"%7#)!25'.%#&%)8!%
UV%#"$!2)'5#2%*)'9!3%8$-8!"/%A6)%$2%
)8!%#)8!"%#"$!2)'5#2*%$)%3!("!'*!3%
)#%*$0$.'"%4'.6!*%$2%)8!%'K!"2##2,%
M$6"2'..9/%SR/%SUDRV%'23%SVDRU%
#"$!2)'5#2*%3$*7.'9!3%.#;!"%;')!"%
7#)!25'.%+'77"#@,%DY^[?]'1%)8'2%)8!%
UV%#"$!2)'5#2,% 8!%UV%"#;%#"$!2)'5#2%
8'3%)8!%8$-8!*)%'4!"'-!%78#)#*92)8!*$*%
$2%'((#"3'2(!%;$)8%8$-8%*)#0')'.%
(#236()'2(!%'23%)"'2*7$"'5#2%+3')'%
2#)%*8#;21,% 8!%0#*)%62$&#"0%('2#79%
78#)#*92)8!*$*%#((6""!3%$2%)8!%SR%'23%
SVDRU%#"$!2)'5#2*,% 8!%78#)#*92)8!*$*%
)"!23*%$2%)8!%*$3!*%#&%)8!%4'"$#6*%
('2#7$!*%7'"'..!.!3%3$6"2'.%.$-8)%7"#E.!%
)"!23*/%7"'(5('..9%&#..#;$2-%)8!%*62%
0#4!0!2)%#4!"%"#;*,%R$3!*%&'($2-%V/%
R/%RU%'23%RV%3$*7.'9!3%'%.#;!"%'4!"'-!%
78#)#*92)8!*$*%'23%78#)#*92)8!5(%
!=($!2(9%+78#)#*92)8!*$*a)"'2*7$"'5#2%
"'5#H('"A#2%'**$0$.')!3H;')!"%.#**1,%
N%8$-8!"%#4!"'..%78#)#*92)8!*$*%$2%)8!%
UV%"#;%#"$!2)'5#2%(#""!*7#23!3%
;$)8%'%8$-8!"%('2#79%;')!"%"!)!25#2,%
C!'*6"!0!2)*%;!"!%3#2!%36"$2-%)8!%
"$7!2$2-%7!"$#3%;8!2%)8!%*62%'G$06)8%
0#*).9%&'4#6"!3%)8!%2#")8!".9D!@7#*!3%
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('2#79%*$3!,%J#2*$3!"$2-%)8!%*!'*#2'.%
*62%7')8/%)8!%('2#79%3!2*$)9%#&%)8!%
UV%#"$!2)')!3%"#;*%;#6.3%A!%("$5('.%
36"$2-%)8!%!25"!%*!'*#2%'23%*8#6.3%
A!%;!..%0'2'-!3%$2%#"3!"%)#%&'4#6"%
78#)#*92)8!*$*%'23%#)8!"%4$5(6.)6"'..9%
$07#")'2)%&'()#"*%+!,-,%A63%&!"5.$)9/%
*8##)%.$-2$E('5#2%&#"%*76"%'23%('2!%
7"62$2-/%-"'7!%"$7!2$2-1,%
N+$9,:(*:&+&*,!+#0H*0
]"$0'"9%'23%*!(#23'"9%*8##)%
(8'"'()!"$*5(*%*8#;!3%0$2#"%3$:!"!2(!*%
A!);!!2%"#;%#"$!2)'5#2*%'23%('2#79%
*$3!*,%]"$0'"9%*8##)%.!2-)8*%'23%
7"$0'"9%.!'&%'"!'a*!(#23'"9%.!'&%'"!'%
"'5#*%'4!"'-!3%YY[DYW[(0%'23%[,Z[D
[,k[(0/%"!*7!(54!.9/%$23$('52-%-##3%
('2#79%8!$-8)%'23%.!'&%'-!%(#07#*$5#2,%
U'(8%7"$0'"9%*8##)%8'3%'77"#@$0')!.9%
YY%7"$0'"9%.!'4!*%'23%2$2!%*!(#23'"9%
*8##)*,%R$2(!%4$2!*%;!"!%)#77!3%7"!D
4`"'$*#2/%7"$0'"9%-"#;)8%;'*%(#2)"#..!3%
'23%*!(#23'"9%*8##)%-"#;)8%*506.')!3%
'*%'%(#07!2*'5#2%0!(8'2$*0%&#"%
!@(!**%4$-#6",% 8!%*!(#23'"9%.!'&%'"!'%
#&%)8!%7"$0'"9%*8##)*%#2%)8!%R%'23%
RV%*$3!*%)!23!3%)#%A!%.#;!",% 8!%RV%
('2#79%*$3!%3$*7.'9!3%-!2!"'..9%.#;!"%
4'.6!*%&#"%0#*)%(8'"'()!"$*5(*,% 8!%UVD
#"$!2)')!3%4$2!*%*8#;!3%'%8$-8!"%)#)'.%
.!'&%'"!'H.!'&%0'**/%0'$2.9%'i"$A6)!3%
)#%)8!%*$-2$E('2).9%8$-8!"%*!(#23'"9%
.!'&%'"!'H.!'&%0'**,% 8!%SR%'23%UV%
#"$!2)'5#2*%8'3%8$-8!"%('2!%0'**/%$,!,/%
'2%'4!"'-!%#&%b,Z\%)#22!*H8'%4!"*6*%
b,^X%)#22!*H8'%&#"%)8!%SUDRV%'23%%%%
SVDRU%#"$!2)'5#2*,% 8!%'4!"'-!%('2!%
0'**H4$2!%;'*%'77"#@$0')!.9%Y,Z?-,%
N.)8#6-8%A63%&!"5.$)9/%A!""9%*!)%'23%
-!2!"'.%A62(8%0#"78#.#-9%;!"!%.'"-!.9%
62':!()!3%A9%"#;%#"$!2)'5#2/%.!**%)8'2%
);#%A62(8!*%7!"%*8##)%;!"!%-!2!"'..9%
&#623%&#"%UVD#"$!2)')!3%4$2!*,%J'2#7$!*%
;!"!%(.!'".9%2#)%&6..9%3!4!.#7!3%36"$2-%
)8!%7!"$#3%#&%$2I#"!*(!2(!%7"$0#"3$'%
&#"0'5#2/%$2$5'5#2%'23%3$:!"!25'5#2/%
'23%4$2!*%;!"!%'.*#%'."!'39%*6(?!"!3%
36"$2-%)8$*%50!,%P#;%#"$!2)'5#2%
+'23%(#2(#0$)'2)%.$-8)%$2)!2*$)9%'23%
<6'.$)91/%)8!"!&#"!/%0'9%2#)%8'4!%
8'3%'%7"#2#62(!3%$07'()%#2%)8!*!%
7"#(!**!*,%O62(8%'23%A!""9%0'**%'23%
4#.60!%7"#-"!**$4!.9%3!("!'*!3%36"$2-%
"$7!2$2-%&#"%'..%"#;%#"$!2)'5#2*,%d4!"%
)8!%7!"$#3%#&%$2("!'*$2-%-"'7!%"$7!2!**/%
"'(8$*%0'**%+'4!"'-!%#&%'..%#"$!2)'5#2*%
l%k,X-1%3!("!'*!3%A9%#2.9%^m/%;8!"!'*%
A62(8%0'**%+'4!"'-!%#&%'..%#"$!2)'5#2*%
l%Ykc-1%3!("!'*!3%A9%Y^m,%O!""9%0'**%
')%'77"#@$0')!.9%Wb_O/%W^_O%'23%WX_O%
;'*%Y,^Y-/%Y,bZ-%'23%Y,WX-/%"!*7!(54!.9,%
 8!%A!""9%0'**%#&%)8!%UV%#"$!2)'5#2%
;'*/%"!*7!(54!.9/%^m/%Xm%'23%cm%
8$-8!"%)8'2%)8!%'4!"'-!%&#"%)8!%"!*)%#&%
)8!%"#;%#"$!2)'5#2%)"!')0!2)*%')%)8!%
3$:!"!2)%"$7!2!**%.!4!.*,% 8!%UV%"#;%
#"$!2)'5#2%+*#6)8%*$3!%$2%7'"5(6.'"1%
"!*6.)!3%$2%(#2*$*)!2).9%8$-8!"%A!""9%
0'**%'23%4#.60!,%J'2#79%"'3$'5#2%
7"#E.!*%')%("$5('.%50!*%36"$2-%)8!%3'9%
+'23%*!'*#21%;!"!%0#*)%.$?!.9%$07'(52-%
&'()#"*%#2%A!""9%*$G!%'23%&#"%UV/%0#"!%
&'4#6"'A.!%;8#.!%4$2!%;')!"%"!.'5#2%
*)')6*%0'9%8'4!%A!!2%'%7"$0'"9%('6*'.%
&'()#",% #)'.%.!'&%'"!'%+Y[DYW(0 !"#$%resh 
&'(($)'*+,($(-./,0$,1+'*$2'*'34,$%.5$
6-,$078,5,36*9$.57,36'6,0$)73,(:$'*7"3,0$
/76-$",3,5'**9$'4;3./*,0",0$)7<4+*6+5,$
4576,57'=$(,4.30'59$*,'%$'5,'$/'($6-,$
*'5",(6$4.36572+6.5$6.$6-,$5'<.>$?57&'59:$
(,4.30'59$'30$6.6'*$*,'%$'5,'$)'*+,(!"$
.%$%5,(-$2,559$&'(($4.3@5&,0$6-,$
(7"37@4'36$5.*,$6-'6$(,4.30'59$*,'),($
&'9$A*'9$73$.),5'**$4'3.A9$4'A'4769:$73$
,B6,3073"$6-,$-'5),(<3"$/730./$'30$73$
6-,$2+7*0C+A$.%$5,(,5),($'D,5$-'5),(6:$
755,(A,4<),$.%$5./$.57,36'<.3>
Yields
E),5'**$'),5'",$97,*0($F.),5$57A,3,(($
*,),*(#$.%$GH:$IJ:$GICHJ$'30$GJCHI$
.57,36'<.3($/,5,$KL> :$KM>K:$KM>K$
'30$KM>N$6.33,(!-':$5,(A,4<),*9$
FO'2*,$K:$(,,$A'",$NP#>$Q),5'",$97,*0($
F.),5$65,'6&,36(#$%.5$6-,$(,),3C9,'5$
&.376.573"$A,57.0$)'57,0$%5.&$KR> 6!-'$
'6$57A,3,(($*,),*$K$F'AA5.B>$ STU#$'30$
KM>N6!-'$'6$57A,3,(($*,),*$ $F'AA5.B>$
 PTU#:$6.$KP>R6!-'$'6$57A,3,(($*,),*$S$
F'AA5.B>$ MTU#>$O.6'*$97,*0$*.((,($F.),5$
65,'6&,36(#$%5.&$57A,3,(($*,),*$KC $'30$
%5.&$57A,3,(($*,),*$ CS$'),5'",0$R>PV$
'30$L>WV:$5,(A,4<),*9:$/-,5,'($%5.&$
57A,3,(($*,),*$KCS$76$'),5'",0$KM>SV>$
O-7($97,*0$*.(($/76-$<&,$'AA,'5,0$6.$2,$
&'73*9$'X572+6,0$6.$'$0,45,'(,$73$2,559$
&'((>$Y-'3",($73$2,559$&'((Z5'4-7($&'(($
5'<.$A5,0.&73'36*9$'AA,'5,0$%5.&$
6-,$(,4.30$57A,3,(($*,),*:$(-./73"$'3$
'*&.(6$PV$-7"-,5$'),5'",$.),5$57A,3,(($
*,),*($'30$'$&.5,$6-'3$WV$-7"-,5$
'),5'",$'6$6-,$@3'*$57A,3,(($*,),*$%.5$IJ$
.57,36'6,0$)73,(>$O-,$5'<.$.%$6-,$GICHJ$
.57,36'<.3$(,,&,0$*./,(6$.),5'**>$
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O-,(,$65,30($-'),$-7"-$,4.3.&74$
7&A'46$'($A5.0+4,5($F734.&,$&.(6*9$
2'(,0$.3$2+34-$97,*0#$'30$/73,57,($
F734.&,$0,A,3073"$.3$2,559$97,*0#$
'*7;,$/.+*0$"'73$.5$(+%%,5$*.((,($
0,A,3073"$.3$6-,$67&73"$.%$-'5),(6$
'30$6-,$97,*0$A574,$A.736:$,(A,47'**9$73$
5,"7.3($/-,5,$,3)75.3&,36'*$%'46.5($
F(+4-$'($059$'30$-.6$4.30767.3(#$%').+5$
-7"-$A*'36$/'6,5$0,%7476(>$[7,*0($/.+*0$
0,45,'(,$/76-$*.3",5$2+34-$-'3"$67&,$
'30$-'5),(673"$'6$*./,5$57A,3,(($*,),*($
/.+*0$97,*0$-7"-,5$2,559$&'((!6.6'*$
2+34-$&'((=$6-7($/.+*0$A5."5,((7),*9$
0,45,'(,$/76-$'3$7345,'(,$73$57A,3,(($
*,),*>$O-,$67&73"$.%$-'5),(673"$7($
6-,5,%.5,$457674'*$%.5$45.A$1+'36769$'30$
1+'*769$'30$.),5'**$(+(6'73'27*769>
 !"#$%&'()!)*"(&+
O-,$(6'<(<4($'45.(($(,),3$)736'",($
%5.&$,'4-$5./$.57,36'<.3$65,'6&,36$
(-./,0$6-'6$%.5$57A,3,(($*,),*($K:$ $'30$
S:$6-,$GH$5./$.57,36'<.3$4.3(7(6,36*9$
97,*0,0$'2.),$'),5'",:$/-7*,$6-,$IJ$
5./$.57,36'<.3$A,5%.5&,0$2,*./$
'),5'",$'6$57A,3,(($*,),*($K$'30$ $'30$
.3$'),5'",$'6$57A,3,(($*,),*$S>$O-,$
GICHJ$.57,36'<.3$-'0$'2.),$'),5'",$
97,*0$'6$57A,3,(($*,),*$K:$/-,5,'($76$
A,5%.5&,0$2,*./$'),5'",$'6$57A,3,(($
*,),*($ $'30$S>$O-,$GJCHI$.57,36'<.3$
(-./,0$5.+"-*9$'),5'",$97,*0($%.5$'**$
57A,3,(($*,),*(>$?5.0+4,5($5'6-,5$A5,%,5$
A5,0746'2*,$A5.0+4<.3$'30$734.&,$'30$
(6'27*769$7(:$6-,5,%.5,:$45+47'*$73$'007<.3$
6.$6-,$(A,47@4$97,*0$1+'3<69$.%$'$5./$
.57,36'<.3=$6-,$GH$.57,36'<.3$/'($
(6'2*,$'($/,**$'($A5.0+473"$6-,$-7"-,(6$
97,*0>$Y.3),5(,*9:$GJCHI$/'($(6'2*,$'6$
'3$'),5'",$*,),*$'30$IJ$'30$GICHJ$
/,5,$)'57'2*,>$
\,3,5'**9:$6-,$-7"-,(6$97,*0($.),5$6-,$
078,5,36$(,'(.3'*$<&,$A,57.0(:$'30$'6$
'**$57A,3,(($*,),*(:$/,5,$.26'73,0$/76-$
GH$.57,36'6,0$5./(>$O-,$97,*0($.%$6-,$
.6-,5$5./$.57,36'<.3$65,'6&,36($)'57,0$
'44.5073"$6.$(,'(.3($'30$57A,3,(($*,),*=$
'6$57A,3,(($*,),*$K:$GICHJ$/'($%.**./,0$
29$GJCHI$'30$IJ=$'6$57A,3,(($*,),*$ :$
GJCHI$/'($%.**./,0$29$IJ$'30$GICHJ=$
'30$'6$57A,3,(($*,),*$S:$IJ$/'($%.**./,0$
29$GJCHI$'30$GICHJ>$[7,*0($%5.&$
6-,$4'3.A9$(70,($.%$6-,$078,5,36$5./$
.57,36'<.3($(-./,0$&73.5$078,5,34,($
6-'6$A5."5,((7),*9$07&737(-,0$6-,$-7"-,5$
6-,$"5'A,$57A,3,(($*,),*>$]3$*73,$/76-$
2,559$&'(($'30$2,559$&'((Z5'4-7($&'(($
@3073"(:$IJC.57,36'6,0$)73,($(-./,0$
6-,$*./,(6$.),5'**$97,*0$*.((,($%5.&$*./$
6.$-7"-$57A,3,(($*,),*(>$Y.3(70,573"$4'3,$
&'((:$6-,$*./,(6$5'<.$.%$97,*0Z4'3,$&'(($
/'($%.+30$73$6-,$IJ$5./$.57,36'<.3$
65,'6&,36$FN>NL#:$7345,'(73"$%.5$GJCHI$
FN>L #:$GH$FN>R^#:$'30$GICHJ$FN>RK#>$
General
O5,**7(73"$F,>">$2+(-!".2*,6:$),5<4'*$
.5$-.57_.36'*$'54-76,46+5,#$&'9$
&7<"'6,$.5$&'"37%9$6-,$A.(7<),$'30$
3,"'<),$)7<4+*6+5'*$F'30$A.6,3<'*$
.,3.*."74'*#$,8,46($.%$5./$.57,36'<.3>$
`745.4*7&'<4C,a47,36:$+37%.5&$
4'3.A7,($/76-73$A5'4<4'*$3.5&($.%$
65,**7(73"$(9(6,&($'5,$3,4,(('59$6.$
(+AA*9$A57&'59$4.&A.+30($F(+45.(,:$
'&73.$'470(:$&73,5'*(:$,64>#$'30$
WHERE  CUT T ING  EDGE  MEETS  SUSTA INAB I L I T Y   •   SAVE  PRODUCT ION  C OSTS  BY  MULT I -TASK ING
• Purpose designed MultiTool Frame with hydraulic side-shift.
• 3 Frame Sizes: FLEX1, FLEX2-S and FLEX2-L from 1.35m to 4m
• Convertible for front and/or rear mounting.
• German patented RH-S Roller Hoe available in various sized 2 / 3 / 4 / 5 and 6.
• FH-70 Finger Weeder available in 2 diRerent strength.
• Can be equipped with TWISTER bio-brush weeders, cane rakes and HDT mower heads.
• Various available hydraulic implement adjustment options.
• RH-S and FH-70 do not require motors or Yne-sensor technology.
MEET THE NEW FISCHER FLEX1 & FLEX2      
Sometimes, faster is better @ 8km/h, recommended operating speed for RH3-s + FH-70
Watch it on
RSO CANE RAKESHDT-MOWER HEADS TWISTER 1 & 2
Available with 
FLEX-33 front 
plate mountable 
lifting device as 
alternative to 
front linkage. Yscheraustralis.com.au
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loss
@!A"%:9@!A"%;
GH KR>RR KL>  KW>P^ L>LM R>N^ KM>NN
EW KL>SM KM>^P KP>LM M>KL W>RK KS>W^
GICHJ KR>NK KW>MP KP>KR KS>MS R>S^  K>MP
GJCHI KL>RP KM>SR KP>LW L> S L>ML KW> R
Q)"> KR>KL KM>SP KP>LW R>P^ L>W^ KM> M
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-.5&.3,($6.$2+34-,($'30$5,(,5),$
4.&A'56&,36($F5..6(:$65+3;:$4.50.3:$
(-..6(!4'3,(#>$O-,$4'A'4769$%.5$
(+(6'73,0$'30$A5,0746'2*,$97,*0($
'30$A5.6,4<.3$%5.&$,B65,&,$
,3)75.3&,36'*!4*7&'<4$,),36($6-'6$
&'9$2,$0,657&,36'*$6.$2,557,($'6$
A-9(74'*!&.5A-.*."74'*:$('376.59$'30$
A-9(7.*."74'*!27.4-,&74'*$*,),*(:$(-.+*0$
2,$&'736'73,0>$H+3*7"-6$,BA.(+5,$'30$
'&27,36$6,&A,5'6+5,$-'),$078,5,3<'*$
,8,46($+30,5$@,*0$4.307<.3($'30$'5,$
/,**C;3./3$5,"+*'<3"$057),5($.%$6-,$
/-.*,$A*'36$'30$2,559$(7_,$F'*.3"$/76-$
/'6,5$')'7*'27*769:$,)'A.65'3(A75'<.3:$
65'3(A75'<.3:$,64>#$'30$6-,$&957'0$.%$
27.4-,&74'*!A-9(7.*."74'*$A5.4,((,($
6';73"$A*'4,$A5,C$'30$A.(6C)b5'7(.3$73$
4'3.A7,($'30$"5'A,(>$O-,$.,3.*."74'*$
1+'*769$A.6,3<'*$.%$"5'A,($7($*'5",*9$
0,6,5&73,0$29$6-,(,$,3)75.3&,36'*$
%'46.5($6-'6$-'),$'*5,'09$2,,3$*73;,0$
6.$6-,$&'657B$.%$(+"'5(:$'36-.49'373(:$
c').3.*(:$c')'3.*(!6'3373(:$6,5A,3,(:$
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“Row orientation is crucial in 
determining canopy microclimate 
and it affects grapevine behaviour 
at levels of leaf function, bud 
fertility, yield, berry development, 
berry temperature, berry 
composition, shoot lignification and 
whole plant health…”
WVJ
